The aim of this work is to characterize a 5MWe Fresnel solar power plant at different areas of Algeria Sahara. These areas have been chosen for comparison by shifting the plant in different locations; namely Hassi R'mel, Tamanrasset, Beni-Abbes, and El Oued. Theoretical modeling has allowed the determination of mirror optimum number to avoid shadowing effects, blocking and cosine effect. Mirror optimum number was estimated at 40 mirrors. Furthermore, a simulation was carried out on a time scale, regarding insolation, "field" and "receiver" systems. The simulation results are depicted on annual basis. Efficiency, annual energy generation and the cost per kWh are evaluated. Indeed, the calculation of efficiency differs from a site to another with values of 15.7%, 11.8%, 11.6% and 10.4%, respectively for Tamanrasset, El Oued, Beni-Abbes, Hassi R'mel. Thermal performances, technical and economic results have been also evaluated for the said sites.
Nomenclature

W
mirror's width schedule f the focal distance ζ 0 the half sun angular distance at an ordinary point in the half Q position T incline angle S difference N the number of mirrors
Introduction
Concentrating Solar Systems gives the possibility to produce electricity from solar energy. Temperatures could be easily over than 500°C and conversion efficiency is usually high. Only direct solar radiation considered as the main resource is here exploited.
In this study, our main purpose is to make a theoretical modeling of a Fresnel concentrator solar power plant, so that its simulation can be done into different Algerian sites and adapted to Algerian climatic conditions. This simulation will allow us to compare the power plant annual production in different elected sites and to assess the Levelized Energy Cost (L.E.C.) for each location; Hassi R'mel for the centre, Beni Abbes for the west, El Oued for the east, and Tamanrasset for the south.
Theorical modelling
In order to explain the Fresnel concentrator conception theory, we used the works done by [1, 2] , that developed equations, taking into account some essential hypothesis for the determination of concentrated solar energy. The figure 1 shows the main layout, in linear section, of a Fresnel collector with a reflecting system and a cavity-shaped absorber whose width (W) is unchanging for each mirror. The slope of each mirror has been calculated in such a way that the solar radiation is incident on the opening schedule. On the other side, an appropriate distance is kept between two consecutive mirrors, so that each one could not make a shadow on the adjacent mirror. [3, 4] . 
Mirror parameters
Each mirror is characterized by 3 parameters:
x Position (Qn); x Incline angle (θ n ); x Difference (S n ). The following equations have been used to obtain these parameters by using simple relationships of geometrical optics. [3] θ n = tan -1
(1) S n =W.sinθ n-1 .tan (2 θ n +ζ 0 )
Q n = Q n-1+ W.cos θ n-1 + S n (
W=100mm, (ζ 0 =16'=0.26°), f=1300mm [3] The initial conditions are the following: θ 0 =0, S 0 =0, Q 0 =-W/2, Q 1 =W/2. After resolving the equations (1, 2 and 3) while obtaining the following results: U n D n l n are values of solar radiation reflected on the absorber and calculated as following. [3] .
l n =
In order to place the mirrors within Fresnel concentrator structure, the equations (1, 2 and 3) have to be resolved and the different parameters have to be calculated, such as the position (Q), the incline angle (θ), and the distance between mirrors (S), from the central basic mirror till the last one.
In our study, we have selected 15 reflecting mirrors (the central basic mirror + 7 mirrors on its right and 7 on its left).
After resolving the equations (1, 2 According to Figure 4 , it is noticed that when the mirrors number (collecting surface) is increased, the solar concentration increases, so solar concentration is proportional to mirrors number and this is due to the high quantity of the solar radiation captivated by the collectors.
The global solar concentration is the sum of all the elementary solar concentrations of each mirror.
Optimization Calculation
In order to optimize our power plant and to obtain an optimum number of mirrors, we propose the increase of mirror's number until stability or decrease of the concentration is noticed.
So, through equations (4) and (8), we can assess Fresnel collector concentration (CR) for different sets of reflecting mirrors.
The results found are illustrated in Figure 3 which depicts the solar concentration variation according to the mirrors' number.
Calculation has been stopped once the stability or the decrease of concentration is noticed. It is noticed that when mirrors' number (collecting surface) is increased, the solar concentration increases, but at a definite mirrors' number called optimum number which is shown in figure 3 and estimated at 40 reflector mirrors, the solar concentration does not change, that is to say that after this, the rest of mirrors does not contribute to the concentration.
Plant description
The solar power plant chosen for this study is a 5 MWe Fresnel concentrator plant which is technically similar to the German Novatec solar plant set up in Calasparra site in Spain. 
Simulation results
Thermal analysis
With help of SAM software [6], we have defined power plant site's characteristics; results are depicted in graphs, for abovementioned four sites. First of all, we have presented annual profiles of different powers (power incident on the solar field, power incident to the receiver and thermal losses power in the receiver). After that, we have presented the power plant different efficiencies (optical, receiver thermal, overall) before and after bloc power, and finally the result for power plant's global solar efficiency. The profiles presented show annual average of concerned parameter. 
Economic Analysis
In this part, we have represented the economic analysis results of the simulation. This latter allows us to obtain: Annual energy produced and the Levelized Electricity Cost 'L.E.C' for each site.
Levelized Electricity Cost Estimation
The Levelized Electricity Cost "L.E.C." is the main indicator for the economic analysis of the Concentrating Solar Systems. It represents the levelized value of the costs converted in fuel annual equal payments and shared by the annual electric production.
Economic Analysis Results
The financial analysis results gather: the annual energy produced per year, the L.E.C in DZD / KWh, the direct annual radiation, the turnover for 4 DZD / KWh (0.4 €/ KWh) and, the turnover for KWh sold at 12 DZD (1.2 €/ KWh) (three times the cost of KWh, according to the Energy Ministry decree on the purchase price, decree N°.04-92 Energy and Mines ministry (2004) [7] , We also present the profits proportionally to a reference site (the worst site), for both costs 4 and 12 DZD, (0.4 €/ KWh and 1.2 €/ KWh). At the end, we represent the operational years' number to make the power plant profitable for each site, this is to say that the years' number during which the power plant recovers its investment. 
Conclusion
The study we have carried out on Fresnel Linear concentrator solar power plant allows us to know the functioning of this kind of power plant as well as the parameters that have an influence on its functioning.
In a certain number of mirrors, the solar concentration does not change proportionally. There are certainly some mirrors which do not contribute to the concentration and this is mainly due to the shadow between mirrors, the cosine effect as well as to the tracking system (tracking is not integral). The optimal value of mirrors which should not be exceeded is 40 reflector mirrors (20 mirrors in the right halfschedule, and 20 in the left half-schedule). So, our power plant contains an optimum number of 41 mirrors (central basic mirror + 20 mirrors in the right half-schedule and 20 in the left half-schedule).
We have also noticed that the blocking effects, the shadow between mirrors and the cosine effect represent a great obstacle for the power plant cost-effectiveness and productivity.
According to this study, we are able to notice the importance of a good choice of the power plant site, as each site is characterized by its direct radiation, ambient temperature, wind speed, latitude, height above sea level, and other factors which have an important part in the cost-effectiveness and productivity of the power plant. This is clearly shown in the obtained results according to which the energetic production and the KWh cost vary when the power plant is shifted in different sites.
According to the results obtained from the annual average energetic assessment made on time scale for the power plant different characteristics and the technical economic study for the estimation of KWh cost of the four elected sites, we can notice that Algeria has great opportunities to choose the installation of Fresnel concentrator solar power plant. 
